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Background: Increasing exposure to low dose radiation has raised concerns about its potential deleterious effects. This study’s goal is to 
determine whether low dose radiation from cardiac computed tomography (CT) is associated with cellular damage.
Methods: We collected blood from patients before and after they underwent a CT. T cells were isolated using antibodies specific for CD3. Increased 
phosphorylation of proteins involved in the DNA damage response pathway and the presence of cell death were analyzed by flow cytometry while 
changes in gene expression were measured by real time PCR.
results: We recruited 22 patients (77% male, 54% Caucasian, average age 69.5+ 12.9 years, and average BMI 26.7+ 3.5 kg/m2). Fifty-five 
percent of patients had evidence of DNA damage after exposure to low dose radiation as indicated by changes in phosphorylation of H2AX (Figure 
1A, p=0.008), p53 (p<0.0001) and ATM (p<0.05). Patients with increased phosphorylation were exposed to higher amounts of radiation (27.9 
+/- 11.5 mSv vs. 11.8 +/-10.0 mSv, p=0.002). There was no difference in sex, race, age or BMI between the two groups. Compared to unaffected 
patients, patients with evidence of increased phosphorylation had up-regulation of genes associated with DNA repair and apoptosis (Figure 1B) as 
well as evidence of cellular death by flow cytometry (Figure 1C and 1D).
conclusion: Exposure to low dose radiation is associated with cellular damage. However, damage occurs in most patients after a threshold of 
exposure.
 
